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DIGITAL AUDIO -
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AUDIO BITSTREAMS APPLYING IEC 60958 -
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FOREWORD

hternational Electrotechnical Commission (IEC) is a worldwide organization for standardization cg

all ngtional electrotechnical committees (IEC National Committees). The object of IEC is to promote inte
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eration on all questions concerning standardization in the electrical and electronic fields. To this
lition to other activities, IEC publishes International Standards, Technical Specifications, Technical
Cly Available Specifications (PAS) and Guides (hereafter referred to as AEC Publication(s)
ration is entrusted to technical committees; any IEC National Committee interested in the subject ¢
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rnational
end and
Reports,
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ealt with

articipate in this preparatory work. International, governmental and non-governmental organizations liaising

he IEC also participate in this preparation. IEC collaborates closely withthe International Organiz
ardization (ISO) in accordance with conditions determined by agreemeéent-between the two organiz

brmal decisions or agreements of IEC on technical matters expres$; as nearly as possible, an inte
bnsus of opinion on the relevant subjects since each technical_committee has representation
sted IEC National Committees.

Publications have the form of recommendations for interfational use and are accepted by IEC
hittees in that sense. While all reasonable efforts aresmade to ensure that the technical contej
Cations is accurate, IEC cannot be held responsible,for the way in which they are used or
terpretation by any end user.

Her to promote international uniformity, IEC National Committees undertake to apply IEC Pul
barently to the maximum extent possible in their national and regional publications. Any divergence
EC Publication and the corresponding national or regional publication shall be clearly indicated in t

tself does not provide any attestation of\ conformity. Independent certification bodies provide ¢
sment services and, in some areas,(access to IEC marks of conformity. IEC is not responsiblg
es carried out by independent certification bodies.

ers should ensure that they havé.the latest edition of this publication.

hbility shall attach to IEC or\its directors, employees, servants or agents including individual exg
bers of its technical committees and IEC National Committees for any personal injury, property dg
damage of any natufelwhatsoever, whether direct or indirect, or for costs (including legal f
hses arising out of(the publication, use of, or reliance upon, this IEC Publication or any o
Cations.

tion is drawn te\the Normative references cited in this publication. Use of the referenced publid
ensable forthe correct application of this publication.
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not be held responsible for identifying any or all such patent rights.

>.ch. IEC

IEC 61937-16 has been prepared by technical area 20: Analogue and digital audio, of IEC
technical committee 100: Audio, video and multimedia systems and equipment. It is an
International Standard.

The text of this International Standard is based on the following documents:

Draft Report on voting

100/4108/CDV 100/4164/RVC

Full information on the voting for its approval can be found in the report on voting indicated in
the above table.
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The language used for the development of this International Standard is English.

This document was drafted in accordance with ISO/IEC Directives, Part 2, and developed in
accordance with ISO/IEC Directives, Part 1 and ISO/IEC Directives, IEC Supplement, available
at www.iec.ch/members_experts/refdocs. The main document types developed by IEC are
described in greater detail at www.iec.ch/publications.

A list of all parts in the IEC 61937 series, published under the general title Digital audio —
Interface for non-linear PCM encoded audio bitstreams applying IEC 60958, can be found on
the IEC website.
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DIGITAL AUDIO -
INTERFACE FOR NON-LINEAR PCM ENCODED
AUDIO BITSTREAMS APPLYING IEC 60958 -

Part 16: AVSA

1 Scope

This pirt of IEC 61937 describes the method to convey non-linear PCM bitstreams enec

accord

2 Normative references

The fol

For u
amend

IEC 60

IEC 61
applyin

IEEE S

GB/T 3

constit’_\Ltes requirements of this document. For dated references, only-the edition cited 4§

nce with the AVSA format.

owing documents are referred to in the text in such a way that some or all of their

dated references, the latest edition of the referenced-document (includi
ents) applies.

D58 (all parts), Digital audio interface

D37-1:2021, Digital audio — Interface for ,nen-linear PCM encoded audio bits
g [EC 609568 — Part 1: General

td 1857.8-2020, IEEE Standard for Second Generation Audio Coding

3475.3, Information technology-< High efficiency media coding — Part 3: Audio

bded in

content
pplies.
g any

treams

llowing

3 Tefms and definitions

For thg purposes of this‘document, the terms and definitions given in IEC 61937-1 and the
followirjg apply.

ISO arnd IEC maintain terminology databases for use in standardization at the fg
addressges:

o |EC|Electropedia: available at https://www.electropedia.org/

° IS QOnline hrn\nleing pl:ﬂ'fr\rm' availahle at hH‘pe://\A/\A/\A/_ien_nrg/nhp

3.1

AVSA frame

audio stream defined in IEEE Std 1857.8 and GB/T 33475.3, where GB/T 33475.3 is an

equival

3.2

ent standard (a Chinese version of IEEE Std 1857.8)

AVSA BWE frame
AVSA bandwidth extension frame defined in IEEE Std 1857.8 and GB/T 33475.3, where GB/T
33475.3 is an equivalent standard (a Chinese version of IEEE Std 1857.8)

3.3

frame length
number of linear PCM audio samples per AVSA frame
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3.4

latency

delay time of an external audio decoder to decode an AVSA audio data-burst defined as the
sum of the values of the receiving delay time and the decoding delay time

4 Mapping of the audio bitstream on to IEC 61937-1

4.1 General

The coding of the bitstream and data-burst is in accordance with IEC 61937-1:2021, including
field names such as "Pc", "Pa" and "R".

4.2 lVSA burst-info

As all hits are used in the preamble word of Pc, the value of data-type bits 0 te 4 !ih Pc|are set
to be 1|Fh and the value of data-type bits 5 to 6 in Pc are set to be 0. The extended dgta-type
burst pfeamble Pe is used and the value is set to be 0x0001 h. The 32-bit\burst-info cpntains
informdtion about the data which will be found in the data-burst (see Table’1).

Table 1 — Fields of burst-info

Data-type Data-type Extended data-type | Data-type Contents Reference Repetition
i point R period of data-
Value|of Value of Value of Pe bits 0 Value of burst mehsured
Pc bits 0 Pc bits 5 to 15 Pc bits 8 in IEC 60958
to 4 to 6 to9 framles
Ox1H 0 0x0001 0 AVSA bit 0 of Pa see Taple 3
1 AVSA BWE bit 0 of Pa see Taple 4
2or3 reserved for future use
0x0002 to OxFFFF reserved for future use
1to3 Extended data-type (do not use until defined)

Bits 0 tp 6 of the burst-info (Pc).and bits 0 to 15 of the burst-info (Pe) signal the data-type used
for tranjsmission. For AVSA;.the signaled extended data-type is 0x0001h.

The Pc|bits 8 to 9 indicate the AVSA bitstream mode. The repetition periods of data blrsts in
IEC 60958 frames«shall be determined from the data-type-dependent information spedgified in
Table J and Table™4.

5 Format-of AVSA data-burst

5.1 General

This clause specifies the AVSA data-burst. Specific properties such as reference points,
repetition period, the method of filling stream gaps, and decoding latency are specified.

The decoding latency (or delay), indicated for the data-type, should be used by the transmitter
to schedule data-bursts as necessary to establish synchronization between picture and
decoded audio.

5.2 Pause data-burst

The pause data-burst for AVSA is given in Table 2.
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Table 2 — Repetition period of pause data-burst

Data-type of audio data-burst Repetition period of pause data-burst
Mandatory Recommended

AVSA - 3 IEC 60958 frames

AVSA BWE - 3 |IEC 60958 frames

If regular audio data-bursts are not being transmitted due to, for example, a pause condition, it
is recommended to use pause data-bursts to fill such stream gaps. The repetition period of the
pause data-bursts should be selected according to Table 2. If other repetition periods are

necesspry to precisely fill the stream gap length, or to meet the requirement on audi
burst spacing (see IEC 61937-1), pause data-bursts may have other lengths.

p data-

When g stream gap in an audio stream is filled by a sequence of pause data-bursts, the Pa of

the firs{ pause data-burst shall occur after exactly that number of IEC 60958+frames as in
by the
from Table 4. It is recommended that the sequence of pause data-bursts that fills the
gap co
or as close as possible to that point, considering the specific IEC 60958 frame lengtH
pause data-burst with respect to the AVSA audio data frame length~The repetition-period
paramgter contained in the pause data-burst is intended to be-interpreted by the receive
indicatipn of the number of decoded PCM samples that aré missing (due to the resultin

gap).

5.3

5.3.1

An AVS$A bitstream consists of a sequencgof AVSA frames. The AVSA data-burst is
with a
shown
and thg
device
9 valuep are set correctly. Additionally, the receiving device shall utilize both the extend¢
type Pg bits 0 to 15 and data-type Pc bits 8 to 9 values to ensure that the content of th
burst if correctly identifiedsas AVSA.

AVSA audio data-frame length in conjunction with the data-type-dependent info

tinue from this point until the Pa of the first audio data-burst that follows the streg

Audio data-burst

The AVSA data

purst-preamble, followed by the burst-payload. The structure of the AVSA data-
n Figure 1. The extended datd-type Pe bits 0 to 15 of an AVSA data-burst is 0

shall ensure that both thesextended data-type Pe bits 0 to 15 and data-type Pc &

dicated
mation
stream
m gap,
of the
-length
ras an
j audio

headed
burst is
0001h,

data-type Pc bits 8 to 9 is\0. When AVSA data is being transmitted, the transiission

its 8 to
d data-
e data-

Pa to|Pf AVS Araudio data frame(s) Pa to Pf AVSA audio data frame(s)
Bit 0 of Pa | | Bit 0 of Pa : I :
1 N i I N I i
. AVSA data-burst _ Stuffing AVSA data-burst Stuffing

Burst repetition period

-
-4

|

|

Lt
R

Figure 1 — AVSA data-burst structure

IEC
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Table 3 — Data-type-dependent information for AVSA

Bits of Pc Value Contents Repetition period of data-burst in
LSB.MSB IEC 60958 frames
10 and 11 0 AVSA 1024
1 AVSA half-rate low sampling frequency 2048
2 AVSA quarter-rate low sampling frequency 4 096
3 reserved for future use -
12 reserved for future use

The re;lxetition period of data-bursts in IEC 60958 frames shall be determined from-thg AVSA
audio data frame length in accordance with Table 3 (Pc bits 10-11).

5.3.2 Latency of AVSA decoding

The latgncy of an external audio decoder to decode AVSA is defined as the-sum of the refceiving
time oflone AVSA audio data frame in one or more data-bursts and the\time used for dg¢coding
of one AVSA audio data frame.

Each dpta-burst contains a minimum of 4 mandatory fields (Pa, Pb, Pc, and Pd) and extended
fields df Pe and Pf of length 16 bits each. The repetition period of data-bursts in IEQ 60958
frames|is computed according to information from Table4%: The reception delay for ong¢ audio
access|unit is calculated as the time elapsed counting from the first bit of the data-bufst until
the last bit of the actual audio payload inside the data-burst received. Subsequent styffing is
not comsidered. After a complete frame is received, immediate decoding and subgequent
rendering of the audio frame is not recommended as the size of the next audio frame, and
therefofe time required for receiving it completely, cannot be determined accurately.

In ordef to simplify the timing mechanism, for receiving and decoding of content of data|bursts,
the recpiving delay should be calculated as the time necessary to receive the complete data-
burst including the stuffing. The maximum time available to decode (the decoding delay)|should
be seldcted to correspond to the:length of one full data-burst. This results in an overall delay
corresgonding to two complete.data-bursts for reception and decoding, as shown in Figure 2.

Pg to Pf AVSA audio.data frame(s) Pa to Pf AVSA audio data frame(s)

Bit § of Pa Bit 0 of Pa ! ! !
I ! AVSA data-burst ' Stuffing | ! AVSA data-burst I Stuffing _ !
I e ————

I I

| Rpceiving defay ! Decoding del [

'R ceiving dela ' ecoding delay

I I

I Latency of AVSA decoder I

I 1

- g
¢ L

IEC

Figure 2 — Latency of AVSA decoding

For example, the maximum length of the whole data payload of AVSA is 6 832 bits for a
maximum bitrate of 320 kbit/s. In this case, the maximum length of data bursts is 6 928 bits.
The receiving delay is 4,51 ms at a 48 kHz sampling frequency. The decoding delay is 21,33 ms,
corresponding to one AVSA frame. Hence, the latency of AVSA decoding is approximately
25,84 ms.

The absolute maximum length of the data-burst is calculated as follows. Each data-burst
contains a minimum of 6 stuffing 16-bit words. The repetition period of data-burst is 1 024
IEC 60958 frames. Therefore, the maximum length of data-burst is as follows:

1 024 samples x 2 channels x 16 bits — 6 words x 16 bits = 32 672 bits
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The receiving delay time is 21,28 ms at a 48 kHz sampling frequency, which leads to the
absolute maximum AVSA decoding latency of 42,61 ms with the decoding delay 21,33 ms as

above

For synchronization (for example with video), the recommended value for latency corresponds
to the time necessary to receive two complete data-bursts. A shorter latency may be acceptable
if synchronization is not required.

5.3.3

The AVSA BWE data

An AVSA BWE bitstream consists of a sequence of AVSA BWE frames. The AVSA BWE data-
burst is headed with a burst-preamble, followed by the burst-payload. The structure of the AVSA

BWE data-burst is shown in Figure 3. The extended data-type Pe bits 0 to 15 of an AV.S
data-byrst is 1, the data-type Pc bits 8 to 9 values equal to 1. When AVSA BWE datqd i
transmitted, the transmission device shall ensure that both the extended data-type-Pe |
15 and|the data-type Pc bits 8 to 9 values are set correctly. The burst payload of eac
burst of AVSA BWE data shall represent 2 048 samples for each encoded channel.

A BWE
5 being
its 0 to
h data-

Palo Pf | AVSA BWE audio data frame(s) Pa to Pf | AVSA BWE audio'data frame(s)
I'ait opree ! AVSA BWE data-burst ! Stuffing Pit OorPa : AVSA BWE data-burst : Stuffing :
I —————MmM——————— - la—— e la——
:A Burst repetition period ‘:
R R

The reference point of the AVSA BWE data-burst is bit 0 of Pa and occurs exactly onc

2 048

rate wifh the reference point of the first bif<ef Pa of the first audio data-burst and the fir

Pa of

It is regommended to use pause.data-bursts to fill stream gaps in the AVSA BWE bits
The repetition period of the pause data-bursts is 3 IEC 60958 frames, as shown in Tal

Figure 3 — AVSA BWE data-burst structure

ampling periods. The data-burst containing AVSA BWE frames shall occur at a

the next audio data-burst.

IEC

B every
regular
5t bit of

reams.
ble 2. If

other r¢petition periods are necessary to precisely fill the stream gap length, or to meet the
requirement on audio data=burst spacing (see IEC 61937-1), pause data-bursts may have other
lengths|.
Table 4 — Data-type-dependent information for AVSA BWE
Bits df Pc Value Contents Repetition period df data-
LSB..MSB burst in IEC 60958 frames
10 and N 0 AVSA BWE 2 048
1 AVSA BWE half-rate low sampling frequency 4 096
2 AVSA BWE quarter-rate low sampling frequency 8 192
3 reserved for future use -
12 reserved for future use

The repetition period of data-bursts in IEC 60958 frames shall be determined from the AVSA
BWE audio data frame length in accordance with Table 4 (Pc bits 10 and 11).
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